Simultaneous basal-bolus delivery of fast-acting insulin and its significance in diabetes management.
Insulin delivery relies on subcutaneous or intravascular injection, leading to reduced patient compliance. Transdermal delivery of insulin has been successfully demonstrated but dose accuracy and skin irritation are problematic in addition to the complex basal-bolus delivery profile required by insulin therapy. Here we present a novel intraepidermal delivery technology (delivered site at epidermis layer, <150 μm) by combining skin pretreatment with short microneedles (<150 μm in length) and iontophoresis transdermal patch (enhanced transport via electrical field) that can provide a continuous basal dose and on-demand bolus dosing for mealtime insulin needs. To our knowledge, this is the first demonstration of therapeutic equivalence between fast-acting human regular insulin and long-acting insulin with possibilities for on-demand dose adjustment. This new intraepidermal delivery technology is likely to change the therapy regimen of patients suffering from insulin-dependent diabetes mellitus and provide a way to lower cost in comparison with insulin pumps and improve patient compliance. The authors present a novel intraepidermal insulin delivery technology by combining skin pretreatment with short microneedles and iontophoresis transdermal patch to provide a continuous basal dose and on-demand bolus dosing. This new method is has the potentials to replace insulin pumps by offering a cost effective alternative with less inconvenience and improved compliance.